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(57)Abstract: 

PURPOSE: To obtain a scanning optical microscope capable 
of fluorescence detection excellent in S/N and having no 
fluorescence crossover at the time of multiple coloring without 
using a filter or the like having wavelength depen dency as a 
photometry separation means. 

CONSTITUTION: This microscope is equipped with a laser 
light source means(a laser light source 1, a beam expander 2, a 
dichoric mirror 4, an XY scanning optical system 5, a pupil 
projection lens 6 and a microscope 7) for projecting the laser 
beam of at least single wavelength or more so as to irradiate a 
sample 19, and the photometry separating mean for guiding 
the fluorescence emitted from the sample 19 to photodetectors 
13, 14 and 15 corresponding to variable width slits 10 to 12 
via a grating 9 arranged on an optical path for photometry and 
single or more variable width slits (10, 1 1 and 12). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A laser light source means to scan the laser beam of single wavelength at least, and to irradiate 
a sample, The detection optical system which detects the light from said sample, and the image 
formation optical system which carries out image formation of the light from said sample, The confocal 
diaphragm arranged in the focal location of this image formation optical system, and at least one grating 
which divides into two or more wavelength the fluorescence which passed this confocal diaphragm, The 
photodetector which detects the light from said sample in which the spectrum was carried out by this 
grating, and the flying spot microscope characterized by providing at least one slit in which adjustable is 
possible for the width of face of the light introduced into this photodetector from said grating. 
[Claim 2] Said laser light source means is a flying spot microscope according to claim 1 characterized 
by carrying out outgoing radiation of at least two or more waves of laser beams, and irradiating a 
sample. 

[Claim 3] A laser light source means to scan the laser beam of single wavelength at least, and to irradiate 
a sample, The detection optical system which detects the light from said sample, and the image 
formation optical system which carries out image formation of the light from said sample, The confocal 
diaphragm arranged in the focal location of this image formation optical system, and the collimation 
optical system which makes a parallel ray emission light which passed this confocal diaphragm, The 
flying spot microscope characterized by providing at least one dichroic mirror which is arranged behind 
this collimation optical system and carries out the spectrum of the fluorescence from said sample with 
the predetermined spectral characteristic, and the photodetector which detects the light from the sample 
by which the spectrum was carried out with this dichroic mirror. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the flying spot microscope possessing the fluorescence 

detection optical system and fluorescence observation optical system more than a single. 

[0002] 

[Description of the Prior Art] 

Conventionally [ <lst conventional example> ], as a flying spot microscope in which fluorescence 
observation is possible, it is indicated by the U.S. Pat. No. 4997242 number specification, this performs 
a single or two fluorescence observation using the laser light source of single wavelength, and drawin g 7 
is drawing for explaining the 1st conventional example. As shown in drawing 7 , the laser beam injected 
from the laser oscillation machine 24 is scanned by the optical scan member 25 described below. 
[0003] That is, it is reflected by the beam splitter 23, and after carrying out a two-dimensional scan by 
galvanometer 46b and plane mirror 35b which constitute galvanometer 46a which constitutes the 1st 
galvanometer scanner, plane mirror 35a, concave mirrors 42a and 42b, and a galvanometer scanner, it 
irradiates on a sample through a microscope. After the fluorescence emitted in the sample following a 
reverse optical path and passing a beam splitter 32 by this, it passes photomultiplier 30 at the time of 
single fluorescence, and the spectrum of the time of two fluorescence is carried out by the beam splitter 
32, and it is respectively detected by a photomultiplier 30 and the photomultiplier 34. In addition, it has 
an ocular 27 and the diaphrams 31 and 33 for irises in addition to the configuration described above. 
[0004] In the thing of such a configuration, after the fluorescence from the sample which is not 
illustrated reflects an ocular 27, plane mirror 35b, and concave mirrors 42a and 42b, it becomes a 
parallel ray, and is reflected by plane mirror 35a, and it passes the diaphrams 3 1 and 33 for irises, and is 
detected by photomultipliers 30 and 34. 

[0005] The confocal effectiveness is acquired by the image formation optical system of the 1st 
conventional example described above taking the large optical path from diaphrams 31 and 33 to 
concave mirror 42a. Since the fluorescence from a sample becomes a parallel ray from concave mirror 
42a before a photomultiplier 34 when an objective lens is a focal location, the light beam diameter led to 
a photomultiplier 34 is determined for the diameter of diaphrams 31 and 33. 

[0006] As shown in <2nd conventional example> drawing 8 , the laser beam from a laser light source 1 
The beam expander 2 which is the optical system for expanding to the beam diameter which becomes 
suitably A passage, After expanding a beam diameter, choose laser wavelength by the laser line filter 3 
for choosing laser wavelength, and it is reflected with a dichroic mirror 4. XY polarization is carried out 
by the X-Y scan optical system 5, such as a galvanomirror, and through the pupil lens 6 and a 
microscope 7, a laser beam will be irradiated on a sample 19 and will carry out the beam scan of the 
sample 19. 

[0007] The spectrum of the light which passed return and a dichroic mirror 4 is carried out with a 
dichroic mirror 64 in a path with the fluorescence from a microscope 7 to [ path ] a dichroic mirror 4 
from the sample 19 excited by this, and one side passes along the image formation lens 71, and is 
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detected by the photodetector 1 5 through the confocal diaphragm 74. 

[0008] Similarly, it is reflected by the mirror 66, and the fluorescence which the spectrum of another 
side was carried out with the dichroic mirror 65, passed along the image formation lens 72, and was 
detected by the photodetector 14 through the confocal diaphragm 75, and passed the dichroic mirror 65 
passes along the image formation lens 73, and is detected by the photodetector 13 through the confocal 
diaphragm 76. 

[0009] The 2nd conventional example described above can lead the fluorescence from a sample 19 to 
the light-receiving field of a photodetector 1 5 by setting the distance 1 to a photodetector 1 5 to the focal 
distance f of the image formation lens 71, and the confocal diaphragm 74 suitably. Similarly, the 
fluorescence from a sample 19 can be led to the light-receiving field of photodetectors 14 and 13 by 
setting the distance 1 to photodetectors 14 and 13 to the focal distance f of the image formation lenses 72 
and 73, and the confocal diaphragms 75 and 76 suitably. 

[0010] <3rd conventional example> drawing 9 constitutes drawing 8 as follows. That is, the dichroic 
mirrors 64 and 65 of drawing 8 , the image formation lenses 71 and 72 currently arranged among 
photodetectors 15 and 14, respectively, the confocal diaphragms 74 and 75 and a mirror 66, the image 
formation lens 73 currently arranged between photodetectors 13, and the confocal diaphragm 76 are not 
established, but the image formation lens 77 and the confocal diaphragm 78 are established among 
dichroic mirrors 4 and 64. 

[001 1] Thus, if it is made a configuration like the 3rd conventional example, while the same function as 
drawin g 8 will be obtained, compared with the conventional example of drawing 8 , equipment becomes 
easy and is that the cost of it is cut down. 

The <4th conventional example> Conventionally, as a flying spot microscope in which fluorescence 
detection is possible, it is indicated by the U.S. Pat. No. 5127730 number specification, this detects two 
fluorescence using the laser light source of two or more wavelength, and drawing 1 0 is drawing for 
explaining the 4th conventional example again. As a laser light source 50, the Kr-Ar laser light source 
50 which carries out the coincidence oscillation of the laser beam (488nm, 568nm, and 647nm) is used. 
[0012] The laser beam 51 of three wavelength oscillated from the laser light source 50 is set to two, 
488nm and 568nm, by dual band pass filter 52a of an excitation filter 52, and is led to the fluorescence 
sample 55 through the objective lens (not shown) of the lower part of drawing with the dual dichroic 
mirror 54. Said objective lens and the dual dichroic mirror 54 are penetrated, it is reflected with a 
reflecting mirror 56, and two kinds of wavelength which emitted light as fluorescence from the sample 
55 is led to the filter block 57. And a spectrum is carried out to each wavelength by dichroic mirror 57a 
for a photometry which it has in the filter block 57, and it is detected by photomultipliers (PMT) 58 and 
59 respectively through Filters 57b and 57c. 

[0013] Thus, according to the flying spot microscope shown in drawin g 10 , double excitation 
observation can be performed combining the multi-line laser light source which oscillates two or more 
wavelength. 

The <5th conventional example> On the other hand, the flying spot microscope which detects three 
fluorescence for the 5th conventional example is indicated, and drawing 1 1 is drawing for explaining 
this. As for the laser beam (488nm and 514nm) 161 oscillated from the laser light source 160, only one 
one of wavelength is penetrated with the EKUSUTANARU filter 162. 

[0014] And it is reflected in an illustration lower part by the beam splitter 163, passes along XY 
scanning unit 164, and is condensed by the sample 165 through the ocular 166 and objective lens 167 in 
an optical microscope. In this case, the 165th page of a sample is the scanning unit 164, and two- 
dimensional scans the 165th page of a sample. Then, the fluorescence which emitted light from the 
sample 165 passes along an objective lens 167, an ocular 166, and the scanning unit 164. 
[0015] And a beam splitter 163 is penetrated, the spectrum of the case of a two-wave photometry is 
carried out by the beam splitter 168, one of these is led to a photomultiplier 174, the spectrum of the 
spectrum of another side of a beam splitter 168 is carried out by the beam splitter 169, one of these is 
detected by the photomultiplier 173 through a filter 172, and another side of the spectrum of a beam 
splitter 169 is detected by the photomultiplier 171 through a filter 170. 
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[0016] Thus, suitably, the fluorescence from the irradiated laser beam 161 passes a beam splitter 163, 
and a spectrum is carried out by beam splitters 168 and 169, and it is respectively detected by the sample 
165 by the photomultiplier 171,173,174. 

[0017] In recent years, in fluorescence observation, riot only a simple stain but the multiple stain is used 
abundantly. It carries out in order to visualize not only fluorescent staining but also a cell and the 
specific object of an in-house (singularity). Therefore, the indicator of the time of the multiple stain must 
be carried out as a difference in the difference of a color with each clear dyeing part, i.e., fluorescence 
wavelength. 

[0018] By the way, if there are the various approaches in fluorescent staining extremely and the multiple 
stain is performed, a partial lap part (crossover part) may arise on fluorescence wavelength, and, as for 
drawin g 12 , it is shown. 
[0019] 

[Problem(s) to be Solved by the Invention] In the 1st conventional example mentioned above, in order to 
acquire the confocal effectiveness, the large optical path length from concave mirrors 42a and 42b to 
diaphragms 31 and 33 must be taken, and equipment enlarges him. Although it is made to reflect like the 
mirrors 100a, 100b, and 100c of drawing 7 , and there is nothing if it is **** since the 1st conventional 
example is furthermore miniaturized, this becomes the cause which loses the quantity of light. 
[0020] In the 2nd conventional example of drawing 8 , since the confocal diaphragms 74-76 and the 
image formation lenses 15, 14, and 13 are needed for each channel, equipment becomes complicated and 
serves as cost quantity. In the 3rd conventional example of drawing 9 , since dichroic mirrors 64 and 65 
are arranged and it has three-channel composition, in a photodetector 14, the optical path length 
becomes large rather than 15, and, as for a photodetector 13, the optical path length becomes large rather 
than 14. Therefore, a light beam is no longer completely led to the light-receiving field of photodetectors 
13 and 14. 

[0021] In the 3rd conventional example of drawing 9 , in order to lead the fluorescence from a sample 
19 to the light-receiving field of photodetectors 15, 14, and 13 without a loss, the focal distance f of the 
image formation lens 77 must be enlarged. However, when a focal distance f is enlarged, there is a fault 
that equipment is enlarged. 

[0022] Moreover, as a means to divide two or more fluorescence wavelength depended on these multiple 
stain, beam splitters (dichroic mirror) 54 or 163 are used, and in order to limit the fluorescence 
wavelength detected further, it is necessary to use the sharp cut filter and band pass filters 52a, 52b, 52c, 
57a, 57b, 57c, or 168,169,170,172 of various classes in the 4th conventional example of drawing 10 , or 
the 5th conventional example of drawing 1 1 . To compensate for the laser wavelength and fluorescent 
staining to be used, it is necessary to prepare these each time. 

[0023] Generally, the filters 52a-52c with these wavelength dependencies, 57a-57c, and 168-170,172 are 
nonlinearity, and when it is going to remove the crossover of fluorescence wavelength, before they 
detect most part of the amount of fluorescence, they will be left. S/N of detection falls by this. 
Moreover, depending on the class of dyeing, what has the large crossover of fluorescence wavelength 
exists. Therefore, in the 4th conventional example or the 5th conventional example mentioned above, 
this detection itself becomes impossible. 

[0024] It is in the 1st purpose of this invention offering the flying spot microscope which can perform 
good detection of S/N, without using filters with the wavelength dependency for canceling said fault and 
detecting each fluorescence wavelength at the time of the multiple stain. 

[0025] It is in the 2nd purpose of this invention offering the flying spot microscope which can cancel 
said fault, can lead without a loss the fluorescence acquired by reflecting a sample to a photodetector, 
and moreover becomes small and cheap. 
[0026] 

[Means for Solving the Problem] In order to attain said purpose, invention corresponding to claim 1 A 
laser light source means to scan the laser beam of single wavelength at least, and to irradiate a sample, 
The detection optical system which detects the light from said sample, and the image formation optical 
system which carries out image formation of the light from said sample, The confocal diaphragm 
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arranged in the focal location of this image formation optical system, and at least one grating which 
divides into two or more wavelength the fluorescence which passed this confocal diaphragm, They are 
the photodetector which detects the light from said sample in which the spectrum was carried out by this 
grating, and the flying spot microscope characterized by providing at least one slit in which adjustable is 
possible for the width of face of the light introduced into this photodetector from said grating. 
[0027] In order to attain said purpose, invention corresponding to claim 2 is a flying spot microscope 
according to claim 1 characterized by carrying out outgoing radiation of at least two or more waves of 
laser beams as said laser light source means, and irradiating a sample. 

[0028] In order to attain said purpose, invention corresponding to claim 3 A laser light source means to 
scan the laser beam of single wavelength at least, and to irradiate a sample, The detection optical system 
which detects the light from said sample, and the image formation optical system which carries out 
image formation of the light from said sample, The confocal diaphragm arranged in the focal location of 
this image formation optical system, and the collimation optical system which makes a parallel ray 
emission light which passed this confocal diaphragm, It is the flying spot microscope characterized by 
providing the photodetector which detects the light from the sample by which the spectrum was carried 
out with at least one dichroic mirror which is arranged behind this collimation optical system and carries 
out the spectrum of the fluorescence from said sample with the predetermined spectral characteristic, 
and this dichroic mirror. 
[0029] 

[Function] Since according to invention corresponding to claim 1 the laser beam of single wavelength is 
irradiated at a sample, and the fluorescence to which it comes from a sample is separated by the 
photometry separation means and it is detected by the photodetector, S/N is good and separation of 
fluorescence wavelength can be performed. 

[0030] Since according to invention corresponding to claim 2 two or more waves of laser beams are 
irradiated at a sample, the fluorescence to which it comes from a sample is separated by the photometry 
separation means and it is detected by the photodetector, separation of still more various fluorescence 
wavelength can be performed compared with invention corresponding to claim 1. 
[0031] According to invention corresponding to claim 3, the fluorescence acquired by reflecting a 
sample with at least one dichroic mirror can be led to a photodetector without a loss, and, moreover, it 
becomes small and cheap. 
[0032] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
<lst example> drawing 1 is drawing showing the optical system of the 1st example of the flying spot 
microscope of this invention. A laser light source 1 carries out outgoing radiation of single wavelength, 
for example, the 488nm laser beam, and this example irradiates a sample 19. The laser beam from a 
laser light source 1 is led to the laser light source means and the photometry separation means of 
mentioning later. The laser light source means is constituted so that it may lead to a sample 19 through a 
beam expander 2, a dichroic mirror 4, the X-Y scan optical system 5, the pupil projection lens 6, and a 
microscope 7 one by one. 

[0033] Moreover, a photometry separation means consists of the slits 10, 11, and 12 which can change 
the confocal optical system 8, a grating 9, and width of face, condenser lenses 16, 17, and 18, and 
photodetectors 13, 14, and 15, after separating the fluorescence from a sample 19 with a dichroic mirror 
4. 

[0034] In the thing of such a configuration, the fluorescence emitted from the sample 19 results in a 
grating 9, after passing the confocal optical system 8 from a microscope 7. Of course, it is possible at 
this time to also make the confocal optical system 8 bypass. The fluorescence which resulted in the 
grating 9 is doubled with the wavelength, and is divided into zero-order - the n-th light. Slits 10, 1 1, and 
12, condenser lenses 16, 17, and 18, and photodetectors 13, 14, and 15 correspond to each of these **** 
respectively. Respectively, modification of each fluorescence wavelength range to detect is attained by 
changing the width of face of slits 10, 11, and 12. 

[0035] Since the filters which have wavelength dependencies, such as a dichroic mirror, a sharp cut 
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filter, and a PANDO pass filter, as a photometry separation means are not used according to the 1st 
example described above, good detection of S/N without the fluorescence crossover at the time of the 
multiple stain is attained. 

[0036] the configuration which <2nd example> drawing 2 is drawing showing the optical system of the 
2nd example of this invention, and newly forms a dichroic mirror 22 and the laser line filter 3 on the 
optical path between the beam expander 2 of the 1st above-mentioned example, and a dichroic mirror 4, 
expands the laser beam from a single or two or more wave coincidence oscillation laser light source 20 
to a beam expander 2, and irradiates a dichroic mirror 22 further — it is constituted like. After being 
reflected with dichroic mirrors 4 other than this, the configuration until it results in detectors 13, 14, and 
15 is the same as that of the 1st example. 

[0037] As a laser light source 20, what combined the Ar-Kr laser light source (488nm and 568nm) and 
35 lnm Ar laser light source is used. The operation effectiveness as the 1st above-mentioned example 
also with the 2nd same example described above is acquired. That is, since two or more waves of laser 
beams from laser light sources 1 and 20 are irradiated at a sample 19, the fluorescence to which it comes 
from a sample 19 is separated by the grating 9 and it is detected by photodetectors 13, 14, and 15, S/N is 
good and separation of still more various fluorescence wavelength can be performed compared with the 
1st example. 

[0038] It is drawing showing the optical system of the 3rd example of this invention, and <3rd example> 
drawing 3 changes the laser light source 1 of the 1 st above-mentioned example into two or more wave 
coincidence oscillation laser light source 21 which consists of a multi-line Ar laser light source (35 lnm, 
458nm, 488nm, and 514.5nm), forms the laser line filter 3 between a beam expander 2 and a dichroic 
mirror 4, and that of the configuration of those other than this is the same as that of the 1st above- 
mentioned example. 

[0039] Since according to the 3rd example two or more waves of laser beams from a laser light source 
21 are irradiated at a sample 19, the fluorescence to which it comes from a sample 19 is separated by the 
grating 9 and it is detected by photodetectors 13, 14, and 15, S/N is good and separation of still more 
various fluorescence wavelength can be performed compared with the 1st example. 
[0040] <4th example> drawing 4 is drawing showing the optical system of the 4th example of this 
invention, and a different point from the example of drawing 1 is constituted as follows. Namely, the 
image formation lens 61 which condenses the reflected light from a sample 19 and the confocal 
diaphragm 62 arranged in the image formation location of the image formation lens 61, The collimation 
optical system 63 which makes a parallel ray emission light (beam with a flare angle) which passes this 
confocal diaphragm 62, Two dichroic mirrors 64 and 65 which are arranged behind this collimation 
optical system 63, and carry out the spectrum of the fluorescence from a sample 19 with the 
predetermined spectral characteristic, It is arranged behind a dichroic mirror 65 and the mirror 66 which 
reflects the spectrum obtained from a dichroic mirror 65, and is led to a photodetector 13 is formed. 
[0041] In the thing of such a configuration, the light (diffused light) which passed the confocal 
diaphragm 62 according to the collimation optical system 63 is changed into parallel light. Therefore, 
the strength of the light can be measured by each photodetectors 15 and 14 and 13 in the light of two or 
more wavelength which carries out the spectrum of the light after passing the confocal diaphragm 62 for 
every predetermined wavelength, and is different. 

[0042] In this case, no matter it may arrange photodetectors 15, 14, and 13 in what distance from the 
confocal diaphragm 62, since a measuring beam bundle is changed into parallel light according to the 
collimation optical system 63, the total quantity of light does not have a loss and carries out incidence of 
it to photodetectors 15 and 14 and 13 through dichroic mirrors 64 and 65 and a mirror 66. Therefore, 
dichroic mirrors 64 and 65, photodetectors 15 and 14, and 13 can be arranged freely, without receiving 
the constraint on optics. 

[0043] <5th example> drawin g 5 is drawing showing the optical system of the 4th example of this 
invention, and makes collimation optical system 63 of drawing 4 the following collimation optical 
system 67. That is, one side uses as a plane convex lens, and one side uses collimation optical system 67 
as the convex lens on the spherical surface, and it forms a pinhole in the vacuum evaporationo film 
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which is not illustrated to the field by the side of the flat surface of the convex lens of a parenthesis. 
[0044] Thus, by constituting, the light beam which passed the collimation optical system 67 becomes a 
parallel ray, a spectrum is carried out with dichroic mirrors 64 and 65, and it is drawn, without 
separating from a light-receiving field in photodetectors 15 and 14 and 13. 

[0045] Since the collimation optical system 67 serves as the confocal diaphragm, it is made cheaply 
small. 

It is drawing showing the optical system of the 6th example of this invention, and convex lens 67a and 
concave lens 67b should combine <6th example> drawin g 6 (a), and it constitutes a photometry 
separation means from a grating 9, and constitutes the collimation optical system 67 of the example of 
drawing 5 from slits 10, 1 1, and 12 which can further change the width of face of light, condenser lenses 
16, 17, and 18, and photodetectors 13, 14, and 15. 

[0046] In the thing of such a configuration, the fluorescence emitted from the sample which is not 
illustrated passes the microscope which is not illustrated, a pupil projection lens, X-Y scan optical 
system, and a dichroic mirror, and results in a grating 9 through the joint lens 61, the confocal 
diaphragm 62, and the collimation optical system 67. Fluorescence is doubled with the wavelength and 
divided into zero-order - the n-th light. Slits 10-12, condenser lenses 16-18, and photodetectors 13-15 
correspond to each of these dimensions respectively. Respectively, modification of each fluorescence 
wavelength range to detect is attained by changing the width of face of slits 10-12. 
[0047] In the 6th example, collimation optical system 67 is made as for a miniaturization to making it 
the target beam diameter, when convex lens 67a and concave lens 67b should combine, this comes out 
compared with the case where it constitutes only from a convex lens as collimation optical system 67, as 
shown in drawing 6 (b). In addition, it is necessary to enlarge a beam diameter enough to the lattice 
spacing of a grating 9. 
[0048] 

[Effect of the Invention] The possible flying spot microscope of good fluorescence detection of S/N 
without the fluorescence crossover at the time of the multiple stain can be offered without using the 
filters which have a wavelength dependency as a photometry separation means according to this 
invention. Moreover, according to this invention, the fluorescence acquired by reflecting a sample can 
be led to a photodetector without a loss, and the flying spot microscope which moreover becomes small 
and cheap can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the flying spot microscope possessing the fluorescence 
detection optical system and fluorescence observation optical system more than a single. 
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PRIOR ART 



[Description of the Prior Art] 

Conventionally [ <lst conventional example> ], as a flying spot microscope in which fluorescence 
observation is possible, it is indicated by the U.S. Pat. No. 4997242 number specification, this performs 
a single or two fluorescence observation using the laser light source of single wavelength, and drawing 7 
is drawing for explaining the 1st conventional example. As shown in drawing 7 , the laser beam injected 
from the laser oscillation machine 24 is scanned by the optical scan member 25 described below. 
[0003] That is, it is reflected by the beam splitter 23, and after carrying out a two-dimensional scan by 
galvanometer 46b and plane mirror 35b which constitute galvanometer 46a which constitutes the 1st 
galvanometer scanner, plane mirror 35a, concave mirrors 42a and 42b, and a galvanometer scanner, it 
irradiates on a sample through a microscope. After the fluorescence emitted in the sample following a 
reverse optical path and passing a beam splitter 32 by this, it passes photomultiplier 30 at the time of 
single fluorescence, and the spectrum of the time of two fluorescence is carried out by the beam splitter 
32, and it is respectively detected by a photomultiplier 30 and the photomultiplier 34. In addition, it has 
an ocular 27 and the diaphrams 31 and 33 for irises in addition to the configuration described above. 
[0004] In the thing of such a configuration, after the fluorescence from the sample which is not 
illustrated reflects an ocular 27, plane mirror 35b, and concave mirrors 42a and 42b, it becomes a 
parallel ray, and is reflected by plane mirror 35a, and it passes the diaphrams 3 1 and 33 for irises, and is 
detected by photomultipliers 30 and 34. 

[0005] The confocal effectiveness is acquired by the image formation optical system of the 1st 
conventional example described above taking the large optical path from diaphrams 31 and 33 to 
concave mirror 42a. Since the fluorescence from a sample becomes a parallel ray from concave mirror 
42a before a photomultiplier 34 when an objective lens is a focal location, the light beam diameter led to 
a photomultiplier 34 is determined for the diameter of diaphrams 31 and 33 . 

[0006] As shown in <2nd conventional example> drawing 8 , the laser beam from a laser light source 1 
The beam expander 2 which is the optical system for expanding to the beam diameter which becomes 
suitably A passage, After expanding a beam diameter, choose laser wavelength by the laser line filter 3 
for choosing laser wavelength, and it is reflected with a dichroic mirror 4. XY polarization is carried out 
by the X-Y scan optical system 5, such as a galvanomirror, and through the pupil lens 6 and a 
microscope 7, a laser beam will be irradiated on a sample 19 and will carry out the beam scan of the 
sample 19. 

[0007] The spectrum of the light which passed return and a dichroic mirror 4 is carried out with a 
dichroic mirror 64 in a path with the fluorescence from a microscope 7 to [ path ] a dichroic mirror 4 
from the sample 19 excited by this, and one side passes along the image formation lens 71, and is 
detected by the photodetector 1 5 through the confocal diaphragm 74. 

[0008] Similarly, it is reflected by the mirror 66, and the fluorescence which the spectrum of another 
side was carried out with the dichroic mirror 65, passed along the image formation lens 72, and was 
detected by the photodetector 14 through the confocal diaphragm 75, and passed the dichroic mirror 65 
passes along the image formation lens 73, and is detected by the photodetector 13 through the confocal 
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diaphragm 76. 

[0009] The 2nd conventional example described above can lead the fluorescence from a sample 19 to 
the light-receiving field of a photodetector 15 by setting the distance 1 to a photodetector 15 to the focal 
distance f of the image formation lens 71 , and the confocal diaphragm 74 suitably. Similarly, the 
fluorescence from a sample 19 can be led to the light-receiving field of photodetectors 14 and 13 by 
setting the distance 1 to photodetectors 14 and 13 to the focal distance f of the image formation lenses 72 
and 73, and the confocal diaphragms 75 and 76 suitably. 

[0010] <3rd conventional example> drawing 9 constitutes drawing 8 as follows. That is, the dichroic 
mirrors 64 and 65 of drawing 8 , the image formation lenses 71 and 72 currently arranged among 
photodetectors 15 and 14, respectively, the confocal diaphragms 74 and 75 and a mirror 66, the image 
formation lens 73 currently arranged between photodetectors 13, and the confocal diaphragm 76 are not 
established, but the image formation lens 77 and the confocal diaphragm 78 are established among 
dichroic mirrors 4 and 64. 

[001 1] Thus, if it is made a configuration like the 3rd conventional example, while the same function as 
drawin g 8 will be obtained, compared with the conventional example of drawing 8 , equipment becomes 
easy and is that the cost of it is cut down. 

The <4th conventional example> Conventionally, as a flying spot microscope in which fluorescence 
detection is possible, it is indicated by the U.S. Pat. No. 5127730 number specification, this detects two 
fluorescence using the laser light source of two or more wavelength, and drawing 10 is drawing for 
explaining the 4th conventional example again. As a laser light source 50, the Kr-Ar laser light source 
50 which carries out the coincidence oscillation of the laser beam (488nm, 568nm, and 647nm) is used. 
[0012] The laser beam 5 1 of three wavelength oscillated from the laser light source 50 is set to two, 
488nm and 568nm, by dual band pass filter 52a of an excitation filter 52, and is led to the fluorescence 
sample 55 through the objective lens (not shown) of the lower part of drawing with the dual dichroic 
mirror 54. Said objective lens and the dual dichroic mirror 54 are penetrated, it is reflected with a 
reflecting mirror 56, and two kinds of wavelength which emitted light as fluorescence from the sample 
55 is led to the filter block 57. And a spectrum is carried out to each wavelength by dichroic mirror 57a 
for a photometry which it has in the filter block 57, and it is detected by photomultipliers (PMT) 58 and 
59 respectively through Filters 57b and 57c. 

[0013] Thus, according to the flying spot microscope shown in drawing 10 , double excitation 
observation can be performed combining the multi-line laser light source which oscillates two or more 
wavelength. 

The <5th conventional example> On the other hand, the flying spot microscope which detects three 
fluorescence for the 5th conventional example is indicated, and drawing 1 1 is drawing for explaining 
this. As for the laser beam (488nm and 514nm) 161 oscillated from the laser light source 160, only one 
one of wavelength is penetrated with the EKUSUTANARU filter 162. 

[0014] And it is reflected in an illustration lower part by the beam splitter 163, passes along XY 
scanning unit 164, and is condensed by the sample 165 through the ocular 166 and objective lens 167 in 
an optical microscope. In this case, the 165th page of a sample is the scanning unit 164, and two- 
dimensional scans the 165th page of a sample. Then, the fluorescence which emitted light from the 
sample 165 passes along an objective lens 167, an ocular 166, and the scanning unit 164. 
[0015] And a beam splitter 163 is penetrated, the spectrum of the case of a two-wave photometry is 
carried out by the beam splitter 168, one of these is led to a photomultiplier 174, the spectrum of the 
spectrum of another side of a beam splitter 168 is carried out by the beam splitter 169, one of these is 
detected by the photomultiplier 173 through a filter 172, and another side of the spectrum of a beam 
splitter 169 is detected by the photomultiplier 171 through a filter 170. 

[0016] Thus, suitably, the fluorescence from the irradiated laser beam 161 passes a beam splitter 163, 
and a spectrum is carried out by beam splitters 168 and 169, and it is respectively detected by the sample 
165 by the photomultiplier 171,173,174. 

[0017] In recent years, in fluorescence observation, not only a simple stain but the multiple stain is used 
abundantly. It carries out in order to visualize not only fluorescent staining but also a cell and the 
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specific object of an in-house (singularity). Therefore, the indicator of the time of the multiple stain must 
be carried out as a difference in the difference of a color with each clear dyeing part, i.e., fluorescence 
wavelength. 

[0018] By the way, if there are the various approaches in fluorescent staining extremely and the multiple 
stain is performed, a partial lap part (crossover part) may arise on fluorescence wavelength, and, as for 
drawing 12 , it is shown. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The possible flying spot microscope of good fluorescence detection of S/N 
without the fluorescence crossover at the time of the multiple stain can be offered without using the 
filters which have a wavelength dependency as a photometry separation means according to this 
invention. Moreover, according to this invention, the fluorescence acquired by reflecting a sample can 
be led to a photodetector without a loss, and the flying spot microscope which moreover becomes small 
and cheap can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the 1 st conventional example mentioned above, in order to 
acquire the confocal effectiveness, the large optical path length from concave mirrors 42a and 42b to 
diaphragms 3 1 and 33 must be taken, and equipment enlarges him. Although it is made to reflect like the 
mirrors 100a, 100b, and 100c of drawing 7 , and there is nothing if it is **** since the 1st conventional 
example is furthermore miniaturized, this becomes the cause which loses the quantity of light. 
[0020] In the 2nd conventional example of drawing 8 , since the confocal diaphragms 74-76 and the 
image formation lenses 15, 14, and 13 are needed for each channel, equipment becomes complicated and 
serves as cost quantity. In the 3rd conventional example of drawing 9 , since dichroic mirrors 64 and 65 
are arranged and it has three-channel composition, in a photodetector 14, the optical path length 
becomes large rather than 15, and, as for a photodetector 13, the optical path length becomes large rather 
than 14. Therefore, a light beam is no longer completely led to the light-receiving field of photodetectors 
13 and 14. 

[0021] In the 3rd conventional example of drawing 9 , in order to lead the fluorescence from a sample 
19 to the light-receiving field of photodetectors 15, 14, and 13 without a loss, the focal distance f of the 
image formation lens 77 must be enlarged. However, when a focal distance f is enlarged, there is a fault 
that equipment is enlarged. 

[0022] Moreover, as a means to divide two or more fluorescence wavelength depended on these multiple 
stain, beam splitters (dichroic mirror) 54 or 163 are used, and in order to limit the fluorescence 
wavelength detected further, it is necessary to use the sharp cut filter and band pass filters 52a, 52b, 52c, 
57a, 57b, 57c, or 168,169,170,172 of various classes in the 4th conventional example of drawing 10 , or 
the 5th conventional example of drawing 1 1 . To compensate for the laser wavelength and fluorescent 
staining to be used, it is necessary to prepare these each time. 

[0023] Generally, the filters 52a-52c with these wavelength dependencies, 57a-57c, and 168-170,172 are 
nonlinearity, and when it is going to remove the crossover of fluorescence wavelength, before they 
detect most part of the amount of fluorescence, they will be left. S/N of detection falls by this. 
Moreover, depending on the class of dyeing, what has the large crossover of fluorescence wavelength 
exists. Therefore, in the 4th conventional example or the 5th conventional example mentioned above, 
this detection itself becomes impossible. 

[0024] It is in the 1st purpose of this invention offering the flying spot microscope which can perform 
good detection of S/N, without using filters with the wavelength dependency for canceling said fault and 
detecting each fluorescence wavelength at the time of the multiple stain. 

[0025] It is in the 2nd purpose of this invention offering the flying spot microscope which can cancel 
said fault, can lead without a loss the fluorescence acquired by reflecting a sample to a photodetector, 
and moreover becomes small and cheap. 
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MEANS 



[Means for Solving the Problem] In order to attain said purpose, invention corresponding to claim 1 A 
laser light source means to scan the laser beam of single wavelength at least, and to irradiate a sample, 
The detection optical system which detects the light from said sample, and the image formation optical 
system which carries out image formation of the light from said sample, The confocal diaphragm 
arranged in the focal location of this image formation optical system, and at least one grating which 
divides into two or more wavelength the fluorescence which passed this confocal diaphragm, They are 
the photodetector which detects the light from said sample in which the spectrum was carried out by this 
grating, and the flying spot microscope characterized by providing at least one slit in which adjustable is 
possible for the width of face of the light introduced into this photodetector from said grating. 
[0027] In order to attain said purpose, invention corresponding to claim 2 is a flying spot microscope 
according to claim 1 characterized by carrying out outgoing radiation of at least two or more waves of 
laser beams as said laser light source means, and irradiating a sample. 

[0028] In order to attain said purpose, invention corresponding to claim 3 A laser light source means to 
scan the laser beam of single wavelength at least, and to irradiate a sample, The detection optical system 
which detects the light from said sample, and the image formation optical system which carries out 
image formation of the light from said sample, The confocal diaphragm arranged in the focal location of 
this image formation optical system, and the collimation optical system which makes a parallel ray 
emission light which passed this confocal diaphragm, It is the flying spot microscope characterized by 
providing the photodetector which detects the light from the sample by which the spectrum was carried 
out with at least one dichroic mirror which is arranged behind this collimation optical system and carries 
out the spectrum of the fluorescence from said sample with the predetermined spectral characteristic, 
and this dichroic mirror. 
[0029] 
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OPERATION 



[Function] Since according to invention corresponding to claim 1 the laser beam of single wavelength is 
irradiated at a sample, and the fluorescence to which it comes from a sample is separated by the 
photometry separation means and it is detected by the photodetector, S/N is good and separation of 
fluorescence wavelength can be performed. 

[0030] Since according to invention corresponding to claim 2 two or more waves of laser beams are 
irradiated at a sample, the fluorescence to which it comes from a sample is separated by the photometry 
separation means and it is detected by the photodetector, separation of still more various fluorescence 
wavelength can be performed compared with invention corresponding to claim 1 . 
[0031] According to invention corresponding to claim 3, the fluorescence acquired by reflecting a 
sample with at least one dichroic mirror can be led to a photodetector without a loss, and, moreover, it 
becomes small and cheap. 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
<lst example> drawing 1 is drawing showing the optical system of the 1st example of the flying spot 
microscope of this invention. A laser light source 1 carries out outgoing radiation of single wavelength, 
for example, the 488nm laser beam, and this example irradiates a sample 19. The laser beam from a 
laser light source 1 is led to the laser light source means and the photometry separation means of 
mentioning later. The laser light source means is constituted so that it may lead to a sample 19 through a 
beam expander 2, a dichroic mirror 4, the X-Y scan optical system 5, the pupil projection lens 6, and a 
microscope 7 one by one. 

[0033] Moreover, a photometry separation means consists of the slits 10, 1 1, and 12 which can change 
the confocal optical system 8, a grating 9, and width of face, condenser lenses 16, 17, and 18, and 
photodetectors 13, 14, and 15, after separating the fluorescence from a sample 19 with a dichroic mirror 
4. 

[0034] In the thing of such a configuration, the fluorescence emitted from the sample 19 results in a 
grating 9, after passing the confocal optical system 8 from a microscope 7. Of course, it is possible at 
this time to also make the confocal optical system 8 bypass. The fluorescence which resulted in the 
grating 9 is doubled with the wavelength, and is divided into zero-order - the n-th light. Slits 10, 1 1, and 
12, condenser lenses 16, 17, and 18, and photodetectors 13, 14, and 15 correspond to each of these **** 
respectively. Respectively, modification of each fluorescence wavelength range to detect is attained by 
changing the width of face of slits 10, 11, and 12. 

[0035] Since the filters which have wavelength dependencies, such as a dichroic mirror, a sharp cut 
filter, and a PANDO pass filter, as a photometry separation means are not used according to the 1st 
example described above, good detection of S/N without the fluorescence crossover at the time of the 
multiple stain is attained. 

[0036] the configuration which <2nd example> drawing 2 is drawing showing the optical system of the 
2nd example of this invention, and newly forms a dichroic mirror 22 and the laser line filter 3 on the 
optical path between the beam expander 2 of the 1st above-mentioned example, and a dichroic mirror 4, 
expands the laser beam from a single or two or more wave coincidence oscillation laser light source 20 
to a beam expander 2, and irradiates a dichroic mirror 22 further - it is constituted like. After being 
reflected with dichroic mirrors 4 other than this, the configuration until it results in detectors 13, 14, and 
1 5 is the same as that of the 1 st example. 

[0037] As a laser light source 20, what combined the Ar-Kr laser light source (488nm and 568nm) and 
351nm Ar laser light source is used. The operation effectiveness as the 1st above-mentioned example 
also with the 2nd same example described above is acquired. That is, since two or more waves of laser 
beams from laser light sources 1 and 20 are irradiated at a sample 1 9, the fluorescence to which it comes 
from a sample 19 is separated by the grating 9 and it is detected by photodetectors 13, 14, and 15, S/N is 
good and separation of still more various fluorescence wavelength can be performed compared with the 
1st example. 

[0038] It is drawing showing the optical system of the 3rd example of this invention, and <3rd example> 
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drawing 3 changes the laser light source 1 of the 1st above-mentioned example into two or more wave 
coincidence oscillation laser light source 21 which consists of a multi-line Ar laser light source (351nm, 
458nm, 488nm, and 514.5nm), forms the laser line filter 3 between a beam expander 2 and a dichroic 
mirror 4, and those of the configuration of those other than this is the same as that of the 1st above- 
mentioned example. 

[0039] Since according to the 3rd example two or more waves of laser beams from a laser light source 
21 are irradiated at a sample 19, the fluorescence to which it comes from a sample 19 is separated by the 
grating 9 and it is detected by photodetectors 13, 14, and 15, S/N is good and separation of still more 
various fluorescence wavelength can be performed compared with the 1st example. 
[0040] <4th example> drawing 4 is drawing showing the optical system of the 4th example of this 
invention, and a different point from the example of drawing 1 is constituted as follows. Namely, the 
image formation lens 61 which condenses the reflected light from a sample 19 and the confocal 
diaphragm 62 arranged in the image formation location of the image formation lens 61, The collimation 
optical system 63 which makes a parallel ray emission light (beam with a flare angle) which passes this 
confocal diaphragm 62, Two dichroic mirrors 64 and 65 which are arranged behind this collimation 
optical system 63, and carry out the spectrum of the fluorescence from a sample 19 with the 
predetermined spectral characteristic, It is arranged behind a dichroic mirror 65 and the mirror 66 which 
reflects the spectrum obtained from a dichroic mirror 65, and is led to a photodetector 13 is formed. 
[0041] In the thing of such a configuration, the light (diffused light) which passed the confocal 
diaphragm 62 according to the collimation optical system 63 is changed into parallel light. Therefore, 
the strength of the light can be measured by each photodetectors 15 and 14 and 13 in the light of two or 
more wavelength which carries out the spectrum of the light after passing the confocal diaphragm 62 for 
every predetermined wavelength, and is different. 

[0042] In this case, no matter it may arrange photodetectors 15, 14, and 13 in what distance from the 
confocal diaphragm 62, since a measuring beam bundle is changed into parallel light according to the 
collimation optical system 63, the total quantity of light does not have a loss and carries out incidence of 
it to photodetectors 15 and 14 and 13 through dichroic mirrors 64 and 65 and a mirror 66. Therefore, 
dichroic mirrors 64 and 65, photodetectors 15 and 14, and 13 can be arranged freely, without receiving 
the constraint on optics. 

[0043] <5th example> drawing 5 is drawing showing the optical system of the 4th example of this 
invention, and makes collimation optical system 63 of drawin g 4 the following collimation optical 
system 67. That is, one side uses as a plane convex lens, and one side uses collimation optical system 67 
as the convex lens on the spherical surface, and it forms a pinhole in the vacuum evaporationo film 
which is not illustrated to the field by the side of the flat surface of the convex lens of a parenthesis. 
[0044] Thus, by constituting, the light beam which passed the collimation optical system 67 becomes a 
parallel ray, a spectrum is carried out with dichroic mirrors 64 and 65, and it is drawn, without 
separating from a light-receiving field in photodetectors 15 and 14 and 13. 

[0045] Since the collimation optical system 67 serves as the confocal diaphragm, it is made cheaply 
small. 

It is drawing showing the optical system of the 6th example of this invention, and convex lens 67a and 
concave lens 67b should combine <6th example> drawing 6 (a), and it constitutes a photometry 
separation means from a grating 9, and constitutes the collimation optical system 67 of the example of 
drawing 5 from slits 10, 1 1, and 12 which can further change the width of face of light, condenser lenses 
16, 17, and 18, and photodetectors 13, 14, and 15. 

[0046] In the thing of such a configuration, the fluorescence emitted from the sample which is not 
illustrated passes the microscope which is not illustrated, a pupil projection lens, X-Y scan optical 
system, and a dichroic mirror, and results in a grating 9 through the joint lens 61, the confocal 
diaphragm 62, and the collimation optical system 67. Fluorescence is doubled with the wavelength and 
divided into zero-order - the n-th light. Slits 10-12, condenser lenses 16-18, and photodetectors 13-15 
correspond to each of these dimensions respectively. Respectively, modification of each fluorescence 
wavelength range to detect is attained by changing the width of face of slits 10-12. 
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[0047] In the 6th example, collimation optical system 67 is made as for a miniaturization to making it 
the target beam diameter, when convex lens 67a and concave lens 67b should combine, this comes out 
compared with the case where it constitutes only from a convex lens as collimation optical system 67, as 
shown in drawing 6 (b). In addition, it is necessary to enlarge a beam diameter enough to the lattice 
spacing of a grating 9. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the 1st example of the flying spot microscope of this invention. 
[Drawing 2] Drawing showing the 2nd example of the flying spot microscope of this invention. 
[Drawing 3] Drawing showing the 3rd example of the flying spot microscope of this invention. 
[Drawin g 4] Drawing showing the 4th example of the flying spot microscope of this invention. 
[Drawing 5] Drawing showing the 5th example of the flying spot microscope of this invention. 
[Drawin g 6] Drawing showing the 6th example of the flying spot microscope of this invention. 
[Drawing 7] Drawing showing the 1st conventional example. 
[Drawing 8] Drawing showing the 2nd conventional example. 
[Drawing 9] Drawing showing the 3rd conventional example. 
[Drawing 10] Drawing showing the 4th conventional example. 
[Drawing 11] Drawing showing the 5th conventional example. 
[Drawing 12] Drawing showing the crossover of fluorescence. 
[Description of Notations] 

1 A single wavelength oscillation laser light source, 2 - A beam expander, 4 - Dichroic mirror, 5 [ - 
Confocal optical system, ] XY scan optical system, 6 - A projection-on pupil lens, 7 - A microscope, 
8 9 - A grating, 10, 11, 12 An adjustable slit, 13, 14, 15 - Photodetector, 16, 17, 18 [ - An image 
formation lens 62 / - 63 A confocal diaphragm, 67 / 64 Collimator optical system 65 / - A dichroic 
mirror, 66 / Mirror. ] A condenser lens, 19 - 21 A sample, 29 - A laser light source, 61 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The laser light source which injects the laser beam of single wavelength at least, 
A scan means to scan the laser beam from said laser light source to a sample, 

Separation optical system which is arranged between said said laser light sources and scan means, and 
separates the laser beam from said laser light source, and the light from said sample, 
The confocal diaphragm arranged in the location which the light from said sample separated by said 
separation optical system condenses, 

At least one grating which divides into two or more wavelength the light from a sample which passed 
said confocal diaphragm, 

The flying spot microscope characterized by providing the photodetector which detects the light from 
said sample in which the spectrum was carried out by said grating. 
[Claim 2] Said laser light source, 

The flying spot microscope according to claim 1 characterized by carrying out outgoing radiation of at 
least two or more waves of laser beams. 
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»' [Claim 3] Said flying spot microscope, 

Furthermore, the flying spot microscope according to claim 1 or 2 characterized by having the parallel 
light conversion optical system which makes parallel light light which passed said confocal diaphragm. 
[Claim 4] The laser light source which injects the laser beam of single wavelength at least, 
A scan means to scan the laser beam from said laser light source to a sample, 

Separation optical system which is arranged between said said laser light sources and scan means, and 
separates the laser beam from said laser light source, and the light from said sample, 
The confocal diaphragm arranged in the location which the light from said sample separated by said 
separation optical system condenses, 

Parallel light conversion optical system which makes parallel light light which passed said confocal 
diaphragm, 

at least one spectrum which carries out the spectrum of the light from said sample which has been 

arranged behind said parallel light conversion optical system, passed said parallel light conversion 

optical system, and became parallel light to two or more wavelength - optical system, 

said spectrum - the flying spot microscope characterized by providing the photodetector which detects 

the light from said sample by which the spectrum was carried out by opticaf system. 

[Claim 5] said spectrum — optical system, 

The flying spot microscope according to claim 4 characterized by being the dichroic mirror which 

carries out the spectrum of the light from said sample which passed said parallel light conversion optical 

system, and became parallel light with the predetermined spectral characteristic. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0020 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0020] In the 2nd conventional example of drawing 8, since the confocal diaphragms 74-76 and the 
image formation lenses 71, 72, and 73 are needed for each channel, equipment becomes complicated and 
serves as cost quantity. In the 3rd conventional example of drawing 9, since dichroic mirrors 64 and 65 
are arranged and it has three-channel composition, in a photodetector 14, the optical path length 
becomes large rather than 15, and, as for a photodetector 13, the optical path length becomes large rather 
than 14. Therefore, a light beam is no longer completely led to the light-receiving field of photodetectors 
13 and 14. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] 

[Means for Solving the Problem] In order to attain said purpose, invention corresponding to claim 1 The 
laser light source which injects the laser beam of single wavelength at least, and a scan means to scan 
the laser beam from said laser light source to a sample, The separation optical system which is arranged 
between said said laser light sources and scan means, and separates the laser beam from said laser light 
source, and the light from said sample, The confocal diaphragm arranged in the location which the light 
from said sample separated by said separation optical system condenses, It is the flying spot microscope 
characterized by providing at least one grating which divides into two or more wavelength the light from 
a sample which passed said confocal diaphragm, and the photodetector which detects the light from said 
sample in which the spectrum was carried out by said grating. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0027 
[Method of Amendment] Modification 
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[Proposed Amendment] 

[0027] In order to attain said purpose, invention corresponding to claim 2 is a flying spot microscope 

according to claim 1 characterized by carrying out outgoing radiation of at least two or more waves of 

laser beams as said laser light source means, and irradiating a sample. Moreover, invention 

corresponding to claim 3 is a flying spot microscope according to claim 1 or 2 characterized by having 

the parallel light conversion optical system which makes parallel light further light which passed said 

confocal diaphragm. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0028 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0028] In order to attain said purpose, invention corresponding to claim 4 The laser light source which 
injects the laser beam of single wavelength at least, and a scan means to scan the laser beam from said 
laser light source to a sample, The separation optical system which is arranged between said said laser 
light sources and scan means, and separates the laser beam from said laser light source, and the light 
from said sample, The confocal diaphragm arranged in the location which the light from said sample 
separated by said separation optical system condenses, It is arranged behind the parallel light conversion 
optical system which makes parallel light light which passed said confocal diaphragm, and said parallel 
light conversion optical system, at least one spectrum which carries out the spectrum of the light from 
said sample which passed said parallel light conversion optical system, and became parallel light to two 
or more wavelength — optical system and said spectrum - it is the flying spot microscope characterized 
by providing the photodetector which detects the light from said sample by which the spectrum was 
carried out by optical system, moreover, invention corresponding to claim 5 ~ said spectrum it is the 
flying spot microscope according to claim 4 characterized by being the dichroic mirror which carries out 
the spectrum of the light from said sample which passed said parallel light conversion optical system as 
optical system, and became parallel light with the predetermined spectral characteristic. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0029] 

[Function] Since according to invention corresponding to claim 1 the laser beam of single wavelength is 

irradiated at least at a sample, and the spectrum of the light from a sample is carried out by at least one 

grating and a photodetector can detect the light from the sample by which the spectrum was carried out, 

good detection of S/N can be performed. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0030 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0030] Since according to invention corresponding to claim 2 two or more waves of laser beams are 
irradiated at a sample, the fluorescence to which it comes from a sample is separated by the photometry 
separation means and it is detected by the photodetector, separation of still more various fluorescence 
wavelength can be performed compared with invention corresponding to claim 1 . Furthermore, since the 
light which passed the confocal diaphragm according to parallel light conversion optical system is 
changed into parallel light according to invention corresponding to claim 3, there is no loss of the total 
quantity of light, incidence can be carried out to a photodetector, and a photodetector can be arranged 
freely, without receiving the constraint on optics. 
[Procedure amendment 8] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 003 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0031] the light from a sample which according to invention corresponding to claim 4 irradiated the 
laser beam of single wavelength at least at the sample, and passed the confocal diaphragm -- parallel 
light conversion optical system - parallel light - changing - a spectrum - since a spectrum is carried 
out according to optical system and the photodetector detected the light from the sample by which the 
spectrum was carried out, the light from a sample can be led to a photodetector without a loss, and, 
moreover, it becomes cheap with it being small and cheap. Moreover, according to invention 
corresponding to claim 5, the spectrum of the light from the sample which passed parallel light 
conversion optical system with at least one dichroic mirror, and became parallel light can be carried out 
with the predetermined spectral characteristic. 



[Translation done.] 
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